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ABSTRACT 
This paper describes a three-week project run jointly between the University of 
Strathclyde, Scotland, Franklin W. Olin College of Engineering, MA and Stanford 
University, CA. The purpose of this class was to provide students with an understanding 
of the technological and organisational issues involved in global product development 
teams, and to provide an experience which would prepare them for work in such 
environments. Reflective learning techniques were applied, including reviews of 
relevant literature, analyses of case studies, and a critical review of the completed 
project. The main result of this approach was that students had a more considered 
attitude towards the project process than in typical, more output-focussed student design 
assignments. This was crucial given the cultural and pedagogical variations across 
institutions. The Global Team Design Project was successful, particularly for the first 
year of implementation, and provides a potential framework that other institutions could 
employ in similar project classes.  
Keywords: Global design, product development, reflective learning 
1 INTRODUCTION 
Design is now a global activity. many companies are multi-national or linked to 
international networks, with centres of expertise distributed globally. Product 
development teams are often made up of members based in different locations, and it is 
therefore critical for today’s design engineers to be aware of the issues raised by 
working in this format. Global design project experience has been shown to provide a 
rich cultural experience, in addition to the opportunity to employ design management 
strategies and use technological support tools which are increasingly relevant in these 
global design environment [1, 2]. The paper addresses both the technical and 
pedagogical issues associated with the implementation of such a project, and the 
subsequent benefits experienced by both the students and institutions alike. The Global 
Team Design Project was run as part of the following classes at each institution: 
 
 University of Strathclyde – 56521 Global Design 
       A new optional class for 5
th
 year undergraduate students 
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 Stanford University – ME397 Design Theory and Methodology - Distributed       
       Design with Digital Libraries 
       An existing class for students at Stanford’s Center for Design Research 
 Olin College – 2260 Distributed Engineering Design 
       A new optional class for undergraduate students 
 
The institutions involved have a history of work in the area of distributed design [3-5] 
and in this project many of the ideas and technologies previously developed such as 
shared workspaces, team forming and digital libraries were put into practice. The 
organisational and logistical issues associated with developing international project 
classes have been previously highlighted [6]. In light of this, a key differentiating factor 
for the class was to encourage a more reflective learning approach within a problem-
based learning (PBL) context across the three institutions. Reflection has been 
advocated by the likes of Schön [7] as a crucial aspect of assimilating information and 
establishing independent learning styles. In the context of PBL, it was hoped to engage 
teams in ‘reflection-in-action’, thereby encouraging students to take responsibility and 
overcome the inevitable cultural and logistical issues which would arise, and at the same 
time increasing awareness of the class learning objectives. This paper therefore outlines 
the project structure in more detail, and the emerging issues on student learning.  
 
2 CLASS DESCRIPTION 
The focus of the new Global Design class at Strathclyde was the nature and 
management of distributed design, and the technology used to support global design 
activity.  Lectures took place around these topics, students were asked to review and 
discuss relevant literature, and several case studies were presented and analysed. 
Students then put the theory into practice by working in globally distributed design 
teams as part of the class.  The Global Design class was run in 2006/2007 for the first 
time over the first 8 weeks of the first semester.  The collaborative Global Team Design 
Project was a three-week element in the middle of this class run in conjunction with 
Stanford and Olin, whereby teams made up of both USA and UK students worked 
together on a design project.  Each student team was given the same design brief to 
design a coffee cup holder.  The teams were expected to explore the issues related to 
this task that would apply in both the USA and the UK to develop a design solution to 
carry multiple coffee cups effectively and safely.   
 
2.1 Structure 
In PBL, learning is shifted from the teacher to activities, encouraging students to engage 
in their own learning by developing interests, asking questions and solving problems 
[8]. The concept behind delivering short lectures and discussing case studies was that 
the student teams would then have the opportunity to develop deep learning by  
engaging in the global team project. Having provided this theoretical framework, as 
well as a practical introduction to the tools available, through classes at each institution, 
students gathered research information; undertook concept design work and developed 
prototypes as outlined by Pugh’s design methodology [9]. The project gave students 
experience with distributed design allowing them to gain and understand the sort of 
problems that can arise; exposure to cultural differences; and provided interaction with a 
variety of different collaborative design tools, including video conferencing, shared 
workspaces and digital repositories. Evaluation was carried out through confidence logs, 
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structured questionnaires, reflective feedback sessions and video-taped presentation 
sessions. Assessment was carried out through a critical project review which was 
written individually and retrospectively by each student, and an exam at the end of the 
class. Both these elements were worth 50% of the final mark. 
 
2.2 Format 
The class format was a short lecture followed by case studies (some by visiting 
lecturers) and then tutorial tasks – all relating to the weekly topic.  A further tutorial was 
held later in the week. There were 16 students participating in the class, forming 6 
teams – 3 Strathclyde-Stanford teams and 3 Strathclyde-Olin teams.  Each team was 
assigned a UK and USA coach, both of whom could be contacted by any member of the 
team, regardless of location.  The global project consisted of three stages: 1 – Research 
(scoping the project problem); 2 – Concept development (developing and evaluating 
ideas); 3 – Prototyping (developing and testing final prototype). 
 
2.3 Environment 
Global Design classes at Strathclyde were held in DMEM’s new Digital Design and 
Manufacture Studio (DDMS).  This is a flexible working space with a large screen, 
projector and  PolyCom video conference unit in a presentation area. There are 
individual PCs with digital camera software for desktop video conferencing and tables 
and chairs which can be configured as required in ‘break out’ areas.    
 
3 ENCOURAGING A REFLECTIVE APPROACH 
This section outlines the reflective approach to PBL in the class structure and 
assessment, and describes the effect this had on student learning. In PBL, there are 
recognised difficulties with team assessment and maintaining progress [10]. At 
Strathclyde, therefore, students were given milestones and made aware that an 
individual critical review of their project would be required. In the review, students 
were expected to explore, analyse and interpret the technological and organisational 
issues raised by the global team experience. Although the design of the product was not 
being marked directly, the outcome was to be seen as a way of illustrating successes and 
failures in the design process. In addition to this, confidence logs were distributed at 
regular intervals throughout the class, which required students to consider what they had 
learnt and how they were progressing in particular areas of distributed design.  
 
3.1 Feedback 
Confidence logs are a way to determine student confidence against set learning 
objectives for a class. Completed these at key points, they provide a snapshot of 
confidence as the lessons unfold, as well as useful feedback on the student experience 
against the instructor expectations. The confidence logs were distributed at 2-week 
intervals and consisted of Likert scale feedback on a number of topics, including: 
fundamental concepts of distributed design; management tools for managing distributed 
design; teamwork and engineering team formation; benefits and issues of co-located vs. 
distributed design; benefits and issues of synchronous vs. asynchronous design; the role 
of information management in distributed design teams; physical environments and 
hardware for distributed design; software to support distributed design work; and 
implementing change in company structures. Students could give a range of answers, 
from 5- very confident to 0- no confidence, for each topic. These were then averaged 
and the results can be seen in Figure 1.  It shows that the levels of confidence rose 
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overall, although there are clearly areas where there was less confidence, notably in 
teamwork, information management and implementing change.  
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Figure 1: Confidence logs 
Using these results, along with observation in class and feedback from the critical 
reviews, arising issues have been broadly categorised relating to technology and 
organisation. These are outlined below.  Some of the main issues raised included: team 
size; choice of communication tools; location to store information; cultural issues; and 
strategies to cope with the time difference.  
 
3.2 Technological issues 
The global design teams were expected to use a range of technologies to support their 
collaborative work.  Although certain tools such as LauLima were provided (all students 
participating in the class signed up to LauLima and teams were encouraged to create a 
homepage using the wiki technology), they were free to explore new tools or use others 
with which they were already familiar. Student teams at Strathclyde were able to sign 
out a web camera to allow them to desktop videoconference; Strathclyde staff had 
sought permission from the Open University to use the online FlashMeeting 
(flashmeeting.open.ac.uk) service for the duration of the project. The tools and services 
used as part of the Global Design class to carry out collaborative work included: 
 
 LauLima: Learning Environment and Digital Library  
 (http://onlinelearning.dmem.strath.ac.uk/laulima)  
 External file sharing tools such as YouTube (www.youtube.com)  
 Messaging tools such as MSN Messenger (.webmessenger.msn.com) and Campfire   
       (www.campfirenow.com) real-time group chat tool 
 Google Documents (docs.google.com) 
 Thinkature (thinkature.com) real-time collaboration tool  
 Other wiki systems, SocialText (www.socialtext.com)  
 FlashMeeting online desktop videoconferencing service  
 PolyCom (www.polycom.com) video conferencing system 
 Skype (www.skype.com) desktop conferencing system 
 
EPDE07/104 5 
Teams’ use of particular tools generally resulted from one of the members having prior 
experience of using it. This resulted in a somewhat haphazard distribution. Most teams 
found the PolyCom to be preferable to FlashMeeting in terms of synchronous 
communication because there it was a more ‘immersive’ environment. There was a 
lower than expected utilisation of the personal video conferencing facilities, despite 
these offering a greater degree of flexibility in terms of location and times of use. In 
retrospect, the teaching staff identified a lack of familiarity and understanding of how 
best to make use of them on the students’ part as being responsible for this, and in future 
years more attention would be given to these technologies beforehand. The teams which 
emphasised use of FlashMeeting and PolyCom tended to use the synchronous sessions 
to try and manage their project workflow. This led to very intense sessions where they 
would be both bringing their cross-Atlantic counterparts up to speed with and also 
trying to decide upon ideas. Teams which utilised a range of tools, including 
asynchronous, shared workspaces and file storage areas such as LauLima and YouTube, 
were able to pass over work and focus video conferences on decision-making. Although 
information management was an area where the teams had less confidence, (as noted in 
the reflective reports) individuals tended to recognise where their information and 
communication strategies worked or failed and developed a better understanding of the 
tools. The teams which used a range of tools, and had group buy-in to them, tended to 
perform better, having more flexibility in their working patterns.  
 
3.3 Organisational issues 
It was found that the short project timescales put a great deal of pressure on the teams in 
terms of information communication. In future years, it would be desirable to run the 
project over a longer period to allow patterns of synchronous and asynchronous working 
to form more definitively and for students to engage more deeply in PBL learning. For 
the Strathclyde-Stanford teams this problem was particularly acute; due to the larger 
time difference it was harder to arrange video conferences when everyone was 
available. The cultural experience afforded by such a class is one of its most valuable 
aspects, but one which can also be problematic. It was found that students at Strathclyde 
had a more managed approach to the design process than their American counterparts 
and despite the assurances that the reflective report would be a ringfenced assessment, 
teams got frustrated due to the different focus at different institutions. In future classes, 
it would be necessary to further encourage students to embrace and seek to bridge these 
cultural divides, as well as having matching assessment at both ends.  Additionally, 
assessment would ideally take place across teams rather than each individual – this was 
employed in the first year only so that students were not disadvantaged. Teams that did 
not implement a strict project plan in the initial week of the project suffered. This was a 
valuable lesson, and they were encouraged to address and alter working practice as part 
of their reflective approach to the project. This, however, was something teams 
generally found difficult – if a working pattern had been set but not adhered to, 
frustration often mounted rather than alternatives being sought. This aspect of 
implementing change was something students had indicated they were less comfortable 
with in the confidence logs and is an aspect worth emphasising in future cohorts. Again, 
this is something a reflective approach to the project should encourage.  
 
4 CONCLUSIONS 
Although there were some issues with collaborating institutions due to differing cultures 
and methods of teaching and learning, the Global Team Design Project was successful, 
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particularly for the first year of implementation, and Strathclyde is committed to 
offering Global Design to students on an annual basis. The main result of the reflective 
learning approach adopted was that students had a more considered and professional 
attitude towards the project process than in typical, more output-focussed assignments. 
This could be enhanced further, and it may be desirable in future years to have fixed 
reflective sessions when the confidence logs are distributed, making it a more formal 
part of the class. In summary, the institutions involved had the opportunity to exchange 
educational ideas, share resources and build links for future classes.  The students who 
participated not only achieved the learning objectives of developing an understanding of 
the organisation and management of distributed design, but also gained valuable 
experience for future design work and employment.  These findings will be relevant for 
other institutions considering a distributed project class.  
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